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(57) Abstract 

■ 

The antenna system according to the invention includes a lens (11), which focusses incoming waves (10) at respective focal 
points (12a-c). Helical feeders (23a-c), which are provided near said focal points (I2a-c) and preferably integrated in said lens 
(1 1), receive the waves (10) and appropriate signals are led by feeder lines (I4a-c) to a suitable receiver (15). By the antenna sys- 
tem according to the invention a mechanical support for the feeders and the feeder lines can be provided. If a hemispherical lens 
is used, the antenna system is less bulky and especially in this case the length of required feeder lines can be reduced and the re- 
ceiving efficiency can be increased. The system according to the invention is preferably used as part of a system for receiving Di- 
rect Broadcasting Satellite microwaves from different satellites. 
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Antenna^s^s tern 



The invention relates to an antenna system including a lens 
and means for feeding e I ct romagnet i c waves, which can prefera- 
bly be used for receiving microwave signals. 

Antenna systems including a Luneburg lens and appropriate 
feeds are known, e.g. from US 4 531 129. Such systems can be 
used as part of a satellite broadcasting receiver system to 
receive microwave signals. But they can also be used as part 
of a transmitter system. 

It is also known, e.g. from the paper "Virtual Source 
Luneburg Lenses"; IRE TRANSACTIONS-ANTENNAS AND PROPAGATION, 
July 1954, pp. 94 - 98, written by G. D. M. Peeler et al., 
that virtual Luneburg lenses can be used. 

Because of the symmetry in the Luneburg lens, plane reflect- 
ing surfaces (reflectors) may be placed through its center 
and the ray paths may be traced by the use of images. The 
addition of such reflectors produces virtual sources whose 
positions depend on the orientation of the real feed source 
and the reflector. 

It is generally known, to use antenna systems, which include 
a parabolic reflector and a feeder horn provided in the focal 
point of the parabolic reflector, for receiving microwave sig- 

na L s . 

From US 4 742 359 it is known, that said feeder horn can be 
replaced by a helical antenna with two ends whereby the first 
end is linked to a feeder line. For the purposes of the fol- 
lowing explanation it is understood that the said feeder line 
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«;aid helical antenna. Such a 

is aligned with the axis of the said neiu 

• ko h„4Lt as a so-caLLed endfire helical 

helical antenna may be built as a 

antenna, wh der ...I... received power « | 

direction of the signal power flow at the said first end ,. 

. 3C the received radiation. Such a 
in the same direction as the receive 

NK..1 entenna can also be built as a ..-e.U.d baca ,re 
helical antenna, where under .axinu* received power end, 
„.„. the direction of the signal power flow at the sa, 
fn - rs t and is in the opposite direction to the received radia 
t i on- 

in said US patent an antenna syste. is presented, which com- 
prises a reflector, a prinary helical antenna having a coil 
with a pair of ends, said coil located at the focal point 01 
said reflector so that the axis of the helical antenna co- 
incides essentiaUy with the axis of said reflector. A feeder 
Lin. couples the antenna system with an external circuit, so 

K Q i4ral antenna represents a backtire 
that said primary helical antenna 

halical antenna coupled with said feeder line at the nearer 
,„d fron said reflector and the other end of the helica 
antenna is free standing, and said feeder Une is a coaxial 
cable. 

It is an object of the present invention to provide a conpact 
antenna systen, for receiving several elect romagneti ca I, 
preferably nicrowave, signals fro. different directions. 

This is realized by an antenna systen according to claim 1. 

The antenna systen according to the invention includes . 
Una, preferably a Luneburg-type lens, with feed neans shaped 
as a heLicaL coil- 

It is an advantage of the invention that it provides a natu- 
ral mechanical support for the feed means and feeder cables 
connected with said feed means. 



WO 92/13373 



PCT/EP92/00090 



mil 



- 3 - 



If a hemispherical lens is used, the production costs may be 
reduced and the antenna system is less bulky. Especially in 
this case the inventive antenna system increases receiving 
efficiency by decreasing aperture blocking and the length of 
the required feeder cables can be reduced. 

It should be mentioned that said feed means, which are also 
named means for feeding, can be used for receiving and trans- 
mitting electromagnetic waves. In the latter case the inven- 
tive antenna system can also be used as transmitter antenna 
system. 

The present invention will be better understood by means of 
the following description and accompanying drawings, wherein 

Figs. 1a, 1b show known antenna systems including a 

Luneburg-type lens and feeder horns; 

F1 2 shows a first preferred embodiment of the 

invention; 

Fig _ 3 shows a second preferred embodiment of the 

invention; 

Fig 1a shows a known antenna system in which a wave 10 is re- 
fracted by a spherical Luneburg lens 11 such that it is 
focussed in a focal point 12a. Near the focal point 12a a 
feeder horn 13a is provided, which receives the focussed wave 
and leads appropriate signals by a coaxial cable 14a to a 
recei ver 15. 

Not shown waves may be focussed in focal points 12b, 12c 
respectively, received by feeder horns 13b, 13c and appropri- 
ate signals may be led by coaxial cables Ub, 14c to the 
receiver 15. 

The function of the antenna system according to fig 1a is 
well known. It may be said, that the receiver 15 is prefera- 
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., ,„„ nn , se receiver, which night contain appro- 

bLy built as a Low noise receive., 

priate converting and receiving means. 

Fi g. 1b shows another known antenna system with a virtual- 
source Luneburg lens. Details with the same function as m 
fig. 1a have got the same reference numbers. 

The wave 10 is focussed by a construction of a hemispherical 
Luneburg Lens 21 and a plane reflector 16 at a focal point 



22a. 



-fnrnccsod at focal points 22b, 22c 
The not shown waves may be focussed at m 

e-?nnal«: are Led to the receiv- 
respectively and the according signals are 



er 15. 



* «v naths. it is evident that 
From the consideration of ray paths, 

n-> 77r of the focal points \ ca , 

perfect virtual images 22a, 22b, 22c or 

12b, 12c are formed. 

I« can b that th. antenna aperture is blocked by the 

feeder horns 13a, 13b, 13c and by the coaxal cables 14a, 
14b, 14c. 

Preferred embodiments according to the invention can be seen 

in fig. 2 and fig. 3, where details with th functnon as 

„ the shown antenna systems are indicated with the same 
reference numbers and they will only be explained as far as 
it is necessary for the understanding of the present ,nv.n- 



t i on. 



ln order to simplify the drawing, fig. ^ 

only outside of the spherical Luneburg lens 11. But ,« 

„e kept in mind that said wave 10 propagates also ,ns,d. sa,d 

lm 11. At the focal point 12. an endflre ..lie. antenn 

23a is provided, which is connected with the coaxnal cable 

14a. 
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Near the focaL points 12b, 12c endfire helical antennas 23b, 
23c are provided and connected with the coaxial cables 14b, 
14c respectively. 

The signals received by the endfire helical antennas 23a, 
23b, 23c are led by the coaxial cables 14a, 14b, 14c to the 
receiver 15. 

Fig. 3 shows another preferred embodiment of the invention, 
the wave 10 again for clearness being shown only outside of 
the hemispherical Luneburg lens 21. 

At the focal points 22a, 22b, 22c backfire helical antennas 
33a, 33b, 33c are provided and coupled with feeder lines 24a, 
24b, 24c respectively. 

The signals received by the backfire helical antennas 22a, 
22b, 22c are led by the feeder lines 24a, 24b, 24c respective- 
ly to the receiver 15. 

In the preferred embodiments the helical antennas 23, 33 and 
the feeder lines 24 are integrated in the respective lenses 
11, 21. This can be realized by an appropriate production 
process, where openings may be provided for cable paths 
and/or the helical antennas 23, 33. 

It is another possibility that at least partially the helical 
antennas and/or the feeder lines 24 are directly surrounded 
by the material of said lens. 

In both cases the refraction index of said lenses may be 
corrected appropriately, which may be achieved by using a 
production process, where dielectric material, e.g. shaped as 
a thread, with a variable refraction index is wrapped. Appro- 
priate corrections of the refraction index are also possible, 
if dielectric material is formed as a series of hemispherical 
shells or other suitable shapes. 
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It is still another possibility to create the cable paths 
after the manufacture of said lenses by drilling. 

It is to be said that versions of the preferred embodiments 
may contain at least one of the following variations: 
"I The coaxial cables U may be substituted by any ot er 
suitable feeder lines, which might be integrated in the 

Lens used; .j^i. 
. .ore or Less then three feeders 23, 33 may be prov,ded, 
. tne refraction index of the I d nay have a varia- 
tion such that the focal points 12, 22 are located ,»- 
side or outside of the surface of the respective lens 
,1, 21 , whereby the location of the respective feeders 

23, 33 may vary appropriately; 

* j 33 which are integrated in 

- beside the shown feeders 23, wmcn 

i e n C 11 21, additional feeders may be ar- 
the respective lens n , £>r <3UU ' 

ranged outside of the surface of said lens; 

- instead of full- or hemi -spheri ca I Luneburg-type lenses, 
other Lense s, e.g. cylindrical Luneburg-type lenses, may 
be US ed, whereby an easier arrangement of the feeders 
23, 33 and/or a different beamshape may be achieved; 

. it is also possible to use a Luneburg-type lense with a 
conical shape, a pyramid-type shape, or the like In 

* +ha* the shape of the reflec- 

such a case it is preferred tha. the snap 

tor 16, which nay be metallic, ed in such a m n- 

Uns which are not penetrated by the waves 10 to be 

received; # 
. the refraction index of the used lens nay vary in such a 
m anner that the receiving of several waves w,th d,ffer 
ent frequencies is optimized; 
. . homogeneous-type lens may be used, which means at 

the refraction index may be constant throughout the lens, 
- the inventive antenna system nay also be used I as trans- 
fer antenna system, if the feeder lines U, 2* 
connected to suitable transmitting means. 
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The antenna system according to the invention includes a 
Lens, which focusses incoming waves at respective focal 
points. Helical feeders, which are provided near said focal 
points and preferably integrated in said lens, receive the 
waves and appropriate signals are led by feeder lines to a 
suitable receiver or amplifier, or pre-amp I i f i e r , or the like. 

By the antenna system according to the invention a mechanical 
support for the feeders and the feeder lines can be achieved. 

If a hemisperical lens is used, the antenna system is less 
bulky and especially in this case the length of required 
feeder lines can be reduced and the receiving efficiency can 
be increased compared to known systems. 

The system according to the invention is preferably used as 
part of a system for receiving Direct Broadcasting Satellite 
microwaves from different satellites. 
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C L A I MS 



1 . 



Antenna S , S ... including a Lens (11; 21) and feed means 

(23, 33) for receiving and/or transmitting electromagnet- 

' . 4. that said feed means (23, 33) 

ic waves, characterized in that saia 

are shaped as helical coil. 

Antenna system according to claim 1, characterized in 
that the Lens (11, 21) comnrises a spherical lens (11), 
a hemi-spherical lens (21), a cpnical lens, a pyram,d- 
type Lens, or the tike, 

i ~ i ™ i nr 2 characterized 
Antenna system according to claim 1 or 2, 

in that the lens (11, 21) is a Lunebu rg-type lens or a 
homogeneous-type Lens. 

4. Antenna system according to one of the claims 1 to 3 

characterized in that said feed means (23, 33) 

shaped as endfire helical antennas (23) and/or as back- 
fire C33) helical antennas. 

Antenna system according to one of the claims 1 to 4, 
characterized in that said feed means (23, 33) are pro- 
vided inside or outside of the surface of the lens (11, 



3. 



5. 



21) - 
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